Market globalization has brought profound changes in the way in which relations between people, companies and countries are established. Particularly for companies, these changes have manifested in an increase in international operations, which on one hand press local micro, small and medium firms (SMEs) to improve their products and processes, so that they do not be displaced by foreign companies, but on the other, this new environment offers them opportunities to access foreign markets.
Background
From the early 1970s, great changes have been brought about by globalization of the economy, including the signing of international trade agreements, economic liberalization and the emergence of low cost technologies that "join people and places" (Oyson, 2011, p.101) . This process of industrial restructuring and deregulation of markets may be summarized as "the integration of world trade and disintegration of production" (Feenstra, 1998, p.1) . These conditions have led to the international expansion of firms seeking to take advantage of new opportunities arising in foreign markets.
In the other hand, SMEs in developing countries play an important role in the economies of countries by the number of establishments and jobs created ; but by the globalization effect, they have been faced with international competition, forcing them to understand the constraints that affect the achievement of their successful participation in these markets, which are new to them (Korsakiene and Tvaronaviciene, 2012) ..
There are a number of strategies that a company can implement to internationalize: export; foreign direct investment (FDI); licensing; outsourcing; franchising; joint ventures; and. the establishment of subsidiaries (Lopez and Ruiz, 1996) . However, more and more, organizations are becoming internationalized through integration into global value chains and global production networks (Alonso, 2007) . Pietrobelli and Rabelloti, 2009 ).
The success of internationalization depends on several factors, most notably those affecting the economy as a whole, such as the availability of production resources and the existence of infrastructure services. It further depends on the existence of policies and institutions that support industrial growth, in addition to factors related to technology, production and innovation capabilities, all of which allow the harnessing of opportunities in the international market (Alonso, 2007) .
In recent years, the Organization for Economic Cooperation and Development (OECD, 2004) has shown that innovation has become a factor that not only improves productivity and, therefore, competitiveness but also drives economic development and integrates SMEs into global production chains thereby ensuring their exposure to international markets.
This articleto aims to show the relationship between innovation and internationalization of a SME. The article consists of five sections and a conclusion: the first section presents the background; this is followed by a synthesis of theories and models on internationalization and innovation; the third section focuses on SMEs in the sectors of information technology and metalworking in Sonora; the following section sets forth the methodology and the fifth section discusses the results of the study. Finally, the conclusions are presented
Method

Theories and models of internationalization of firms
Internationalization has been defined in several ways: for Korsakiene and Tvaronoviciene (2012, p.296) , it is "the expansion of the company's operations in foreign markets". Oviatt and McDougall (2005, p.540) , referring to international entrepreneurship, conceptualised the concept as the "discovery, evaluation and exploitation of opportunities beyond national boundaries to create future products and services". Meanwhile, Ruzzier, Antoncic, Hisrich and Konecnik (2007, p.16) , inspired by a vision based on resources, defined the concept as "the process to mobilize, build and develop a set of resources to carry out international activities".
The process of SMEs' internationalization is explained by different authors and theoretical approaches. It has been attributed to the internationalization theory (Buckley and Casson, 1985) , to the Uppsala model proposed by Vahlne and Johanson (1977) , to international entrepreneurship (Oviatt and McDougall 2005) and to the theory of networks formulated by Vahlne and Johanson (2009) . For more depth on the issue, Ferná ndez-Ortiz, San Emeterio and Menorca (2012) have provided a summary of the different types of approaches to, and of the authors who have developed models of firms' internationalization.
As the processes that companies follow to achieve internationalization are complex, and as existing models provide only a partial explanation for the mechanisms of export development (Leonidou and Katsikeas, 1997) , in addition to theoretical approaches, various holistic models have emerged which integrate various variables of the theoretical perspectives. Likewise, Etemad and Wright (1999, p.9) concluded that "no simple model adequately explains the success of some companies to internationalize".
With reference to the particular case of SMEs, Jamali, Jawad Shaikh, Shaikh and Afridi (2011), developed a model of internationalization of the firm, which included relevant factors touching on the following variables: company demographics (age, size, location and source); firm resources (financial, physical, human, technological, and organizational reputation); and, senior management features (dominating languages, previous experience, education and administrative background).
Theories and models of firm innovation
According to the Oslo Manual (OECD, 2005, p.56) It is widely recognized that innovations have significant effects on productivity, competitiveness and employment (Kuster and Vila, 2011; Valenti, 2008) . The opportunity to internationalize in new markets requires products and services tailored to local needs (Buse, Tiwari and Herstatt, 2010) , which necessarily implies the ability to innovate. In addition, if firms seek a sustainable advantage, it is necessary to continually develop innovations as competitors can quickly imitate the products on the market.
Despite the advantages that can be achieved by internationalization, the barriers that SMEs face in serving foreign markets (Leonidou, 2004; London, 2010) are both internal and external. Internal hurdles include lack of information and equity, difficulties in innovating, hurdles to building international market positions, problems in maintaining international business relations, and, obstacles to developing language skills. External obstacles include standardization, quality requirements, conformity assessment, and differences in packaging, labelling, and ecological requirements.
Several models have been developed to conceptualize innovation. Sheng Wang, Xu, Li and Liu (2009) presented a model that identified three factors (resources, capabilities and environment) that supported "the innovation system of the company". Resources may be tangible -talented entrepreneurs with initiative, R & D, and infrastructure for innovation ̶ or intangible ̶ such as knowledge, information, capital, and intellectual property-. The capabilities are developed to integrate resources to provide better solutions to the problems of innovation. Finally, the uncertainty of the environment refers not only to the degree of competitive rivalry, but also to the stability of market demand, and to government policies and the situation of the industry in general.
In order to understand the elements that impact innovation, Zawislak, Borges, Wegner, Castro-Santos and Lucas (2008) presented the concept "innovation function". For these authors, innovation is a function of entrepreneurship (will, desire, spirit, courage and vision to carry out new ideas), institutions (social-economic and cultural context in which entrepreneurs explore opportunities), capabilities (resources, skills, abilities and skills to turn ideas into products and services), and, capital (financial resources needed to sustain the entire process).
Proposed model and validation methodology
The model
The model proposed in this article, gleaning ideas from the models of "the innovation system of the company" (Shen et al., 2009 ) and the "innovation function" (Zawislak et al., 2008) , highlights the impact of innovation in the internationalization of firms. The model is summarized in the following concepts and dimensions shown in Figure 1 and are explained later.
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Internationalization of the firm Figure 1 . Internationalization of firms in terms of innovation capabilities. Prepared with reference to Shen et al. (2009) and Zawislak et al. (2008) The entrepreneurial orientation. In the innovation process, an entrepreneur with culture, knowledge, insight and a willingness to take risks is required; therefore, the previous experience and educational level of the decision maker are significant considerations. Institutions have the function of reducing uncertainty by defining "rules", such as standards or codes of conduct. It is recognized that, if institutions do not offer opportunities to firms to improve their innovation processes, their internal capabilities will not be sufficient to advance and compete internationally. Among the institutions with a role to play in this regard are the government, universities and research centres. Porter and Stern (2001) applied the term "external environment for innovation" to these inputs, whereas Valenti (2008) referred to such influences as the characteristics of the context and the coordinative capacity of the agents involved. Organizational competitions are investments in research and development to generate new knowledge. We can distinguish between domestic investment, which is designed to improve the staff and assets of the company, and external investments, which are made by the conclusion of agreements with other firms, universities or research centers. The capacity of companies to generate new processes and products by harnessing both the knowledge of their personnel and the capabilities of their technologies has been referred to by Porter and Stern (2001) as "internal factors". In a similar vein, Valenti (2008) describes such innovation as "the factor that gives the main comparative advantage". Hence, in the proposed model, the level of knowledge, education and training of staff are considered as related to the individualś knowledge; related with technology, the age of the equipment and the qualification that the owner makes on the technology of his company in relation to the technology used worldwide. Finally, it is included as a capacity of the company if it has a certification, because this may allow international operations. The Capital refers to the financial resources necessary to cover expenses that arise in the process of innovation. To evaluate this aspect, the model uses two key input parameters: average investment in projects and funding sources. These elements potentiate product innovations, process, organizational efficiency and marketing effectiveness, which are regarded as the cornerstones of competitiveness and productivity. The dynamic generated by these elements paves the way to the internationalization of firms. In order to validate the proposed model, a survey was carried out on 116 SMEs in the information technology and metalworking sectors in Sonora. The state of Sonora is in the northwest of the country and is the second largest state in Mexico, representing 9.2% of the total land area; it shares borders with the United States including the states of Arizona and New Mexico. SMEs have a huge potential to contribute to economic growth and development. In the EU, 99% of all companies contribute more than two thirds of its GDP and provide 75 million jobs in the private sector (Cordis, 2009).
In Mexico, the economic pattern is similar. According to data provided by the Ministry of Economy in September 2014, SMEs generated 51% of GDP and contributed to 72% of formal employment. In particular, in the state of Sonora, SMEs represented 98% of all industrial enterprises (SIEM http: /www.siem.gob.mx).
The economy of Sonora has undergone a restructuring process in the past 25 years, mainly due to the automotive industry and assembly plants, which have generated a polarized industrial structure, exemplified by a significant increase in advanced manufacturing activity; this has created a dynamic in which most local small businesses have struggled to participate in the new opportunities. However, a small number of local companies, taking advantage of the open spaces by the leading companies for an interactive learning, from demand of supplies and services, have overcome the barriers, becoming producers of capital goods and specialized services, enabling them strengthen their capabilities as reliable suppliers (Contreras and Olea, 2005) .
Methodology
The empirical study is based on a survey which was designed as part of the research project "Global Production Directories of companies that are established in the state of Sonora were used to develop the sampling frame, obtaining 32,343 records. Some of the directories consulted include: economic activity records of the Mexican Social Security Institute (IMSS, for its acronym in Spanish); the Mexican Business Information System (SIEM, for its acronym in Spanish); the directory of the National Chamber of the Manufacturing Industry; the Yellow Pages Phone Book, among others.
A filter for main activity, size and municipality criteria was applied on the database records; the own existence, main economic activity and geographic location were verified for each company.
A thorough depuration of the list of MM and IT businesses resulted on 672 economic units that could be considered (322 of IT and 350 of MM). Blacksmith workshops, radio broadcasters and cyber cafe were excluded.
Sample size was determined using the formula for sample proportion with a 10 percent accuracy level and a confidence As was mentioned in the previous section, in our case, a survey of 116 micro, small and medium enterprises (SMEs) in the information technology (55) and metal mechanics (61) sectors was carried out in six Sonora municipalities where there was a concentration of economic activity.
The objective was to measure the impact of innovation in the insertion of an SME in the CGV; it was decided to include in the model the type of activity and the size of the enterprise, as these variables can influence to accept a local SME as a provider of a foreign enterprise, as shown by previous studies (Contreras and Olea, 2005) . In addition, companies that have relation with transnational supply were classified.
The central hypothesis of this study is that the activities, size and innovation capabilities of SMEs are factors that strengthen their chances of becoming internationalized.
Company activity (activity). The sample companies were grouped into two types of activities: 1) Information Technology (IT) which included: computer consulting services and software development, (but excluded radio broadcasters and internet cafe); and 2) Metalworking (MM) groups which encompassed: fabrication of metal products; metal parts machining; manufacturing of screws, metal structures, bodies and trailers, industrial machinery and equipment; repair, installation and maintenance of machinery and industrial equipment; and, industrial precision (blacksmith workshops were excluded).
Company size (Size). The INEGI classification criteria of "Small and Medium Enterprises" (Table 1) were followed. An innovation capabilities indicator (CAPINNO) was calculated from the applicable variables that comprised: entrepreneurial orientation, institutions, organizational skills, capital, and type of innovation. The entrepreneurial orientation indicator was constructed with reference to items related to the level of education and work experience of the owner, the innovation strategy, the objectives of the enterprise, the methodology to prioritise and target resources, and the implementation of activities for dismantling the barriers to competing abroad. Institutions' dimension was built with reference to items related to the types of support received from goverrment, higher education institutions, and associations or chambers for product development, in addition to information sources and agents that influence learning of company members. The Organizational Skills dimension was generated using items related to the education and training level of workers, the training plan of the company, the technology used, age of equipment, possession of certifications, and strategies implemented in the previous five years. The Capital dimension was constructed using items related to investment projects, the sources of funds for investment, and the types of projects that had been supported. Innovation indicators were developed with reference to items related to the implementation of new or improved products as well as to significant changes in organizational and marketing activities. CAPINNO was defined as a scale variable which includes the above four dimensions, according to the recommended
Classification
Number of employees Industry Services Micro from 1 to 30 from 1 to 20 Small from 31 to 100 from 21 to 50 Medium from 101 to 250 from 51 to 100
Equation 1 Schuschny and Soto (2009) procedure. It consists on building indexes from weighted averages, or through the sum of the responses of the items for each factor or variable (the factors considered in this case are Entrepreneurial Orientation, Organizational Competitions, Institutions and Capital). Since the proposed factor indicators were measured at different scales, it was necessary to standardize them before being added (Herná ndez, Ferná ndez and Baptista, 2009; Schuschny and Soto, 2009 ). For analysis, a logistic regression model -Probit-(LR) was selected, which was of the multivariate model type, which is used where it is sought to establish the influence that a number of independent and control variables have on a dichotomous dependent variable (0/1; No, Yes). The aim was to express the probability of an event as a function of the variables that were relevant or influential or presumed to have occurred. Choosing the LR model also allowed the following advantages: 1) the entry of a mixture of categorical and quantitative variables as response predictors, 2) from the regression coefficients (β) of the independent variables, the Odds Ratio (OR) could be directly obtained, corresponding to the probability of having an evaluated effect for a given value (x) from the value decreased by a unit (x-1) (Aguayo, 2007) .
To implement the LR model, it was necessary to determine both the relevant variables and the manner in which they would join to the model: Dependent variable: internationalization. It was this variable we sought to model in order to elicit dichotomous responses (No, Yes). Predictor variables (independent): company size (micro, small and medium) and innovation capacities (low, medium, high). These were the variables we sought to model and also to assess their relationship or association with the dependent variable. Confounding variable: Company activity. Predictor of response or effect, outside the primary relationship analyzed (X → Y); they are not an intermediate step between exposure and response, but simultaneously are related to the independent variables. In this case, literature puts IT companies and MM as the industry types most likely to join global value chains (Contreras y Olea, 2005) . In addition, the geographical context (by virtue of the proximity of the USA) potentiates the links with foreign markets and sales. The exposed variables were introduced in the model and the statistic package SPSS V.20 was used for their calculation It is necessary to consider the following findings for better understanding and interpretation of the results:  The empirical study comprised 116 cases, 55 IT companies and 61 MM.
 The encoding used for the dependent variable took the value 1 which identified the evaluated result (in our case "internationalization"). This allowed a better understanding of the ßi coefficients of the independent and control variables: a positive regression coefficient indicated that the probability of achieving internationalization increased when moving from one category to another: micro, small and medium in size, or, basic, intermediate and advanced capabilities for innovation.
 The control variable (business activity) coded as 0 = MM and 1 = IT, was the reference in obtaining the probability of achieving the internationalization of IT companies against companies MM.
The main results and interpretations are listed below:
Analysis of results
As a first step, it fell to be considered whether the value of the constant in the equation was necessary. Table 2 shows the estimated value of the parameter (β = -.642), its standard error (SE), and its statistical significance with the Wald test, which followed a chi-square distribution with 1 degree of freedom (df) -and estimating OR (exp (β)). The value of the Wald statistic (10,797) and its significance (0.001) indicated that this coefficient was equal to 0; therefore, the constant had to be incorporated into the model. Step 0 Constant -,642 ,195 10,797 1 ,001 ,526 Following integration of the independent variables, a diagnostic test was carried out, which permitted evaluation of the fit of the regression model based on a comparison of the predicted values with those observed. The results are presented in Table 3 . The results showed a specificity of 85.5% and a sensitivity of 67.5% (Alderete, 2006) . Thus, we can say that the model was considered a good fit because the overall percentage of explanation was set at 79.3%. Finally, Table 4 presents variables to be considered in the equation: regression coefficients (ßi) with their corresponding standard errors (ET); Wald statistic to evaluate the null hypothesis (ßi = 0); and, associated statistical significance and value of the OR (exp (β)) with confidence intervals (Table 4) . One of the features that enhances the value of the LR model, is the relationship the coefficients have with the parameter for quantifying risk, known as the odds ratio (OR) and the mathematical properties of these (Aguayo, 2007) . The notion being measured with the odds associated with an event is the ratio between the probabilities of occurrence against the probability of non-occurrence. In the present case, the innovation capacities were designed as a measure that quantified the change in risk (internationalization), in travelling from one value to another (low, medium or high), where other variables remained constant. (1) Table 6 shows SMEs' evaluations using different combinations of the most representative characteristics of the predictor variables included in the study. For example, if we were to evaluate equation in a small IT innovation company with media innovation capabilities, the prediction equation (2) 
Thus, a chance of internationalization P (Y = 1) = 0.20 was obtained. With this predicted probability being less than 0.5, and applying defined literature criteria (Aguayo, 2007) , the company was necessarily classified as a company that was not internationalized. By contrast, in the case of a small MM company with the same characteristics as the evaluated IT, the internationalization probability was P (Y = 1) = 0.60. As the probability was greater than 0.5, it was classified as a company that was internationalized. The results of the statistical analysis (Table 5) confirmed that the greater the innovation capabilities of SMEs, the greater were their chances of becoming internationalized; these data proved the hypothesis. Another important finding was that MM SMEs were more likely to become internationalized than IT SMEs, a phenomenon that may have been due to the specific activities carried out by these enterprises to meet their own market needs. In addition, the geographical location of the Mexican MMs ̶ in close proximity to the market in the United States ̶ gave these companies a strategic advantage as many US companies, in pursuit of cost reduction strategies, look to such companies for their supply or products. IT companies presented a different scenario, as the requirements with respect to information systems, implementation and maintenance, as well as costs and delivery times, made it difficult for such companies to rival foreign competitors. 
Conclusions
Recognizing the difficulties faced by SMEs in directly participating in international markets, the solution proposed in this study is the insertion of such SMEs into global value chains established in the region. This option provides an opportunity to the companies to overcome some of the limitations which inhibit their ability to operate directly in foreign markets. In particular, the deficiencies are manifest in the following areas: production technologies; access to market information; and, the ability to design, produce, sell, distribute and provide after-sales service to meet the requirements of price, quality, time and flexibility of global market demands. However, even if the rhythms are different, for an SME to be accepted as a global network provider it must, nonetheless, enhance productivity and improve its innovation processes, thereby enabling it to maintain competitiveness. The state of Sonora, Mexico, located on the border with the United States, has taken advantage of international trade agreements in order to attract direct foreign investment and, arising from its geographical location, has been favored by large transnational installation companies primarily in the automotive, aerospace and electronics sectors; these companies shape global value chains, and, in selecting foreign suppliers, evince a preference for companies with a minimum proven industry participation. The innovative capacities of SMEs in Sonora are emerging and focus mostly on process development and (to a lesser extent) product enhancement; little emphasis is placed on organisational efficiency and marketing strategy. The companies, however, have not been able to position themselves in the global market or to become fully integrated as suppliers to large companies. Furthermore, few have been able to implement and develop their capacity for innovation, the necessary prerequisites for internationalization.
The study results showed that metalworking SMEs are more likely to be accepted as multinational providers than information technology SMEs. This is largely attributable to the fact that the IT product is intangible. On the other hand, it is observed that, in order for an SME to be accepted as a provider to a multinational company, it must not only make internal efforts to boost aspects such as training staff level and the training of the leader himself, upgrading technology and enhancing production practices, but it must also secure the support of various actors that make up the Regional Innovation System such as higher education institutions, government, financial institutions, and business chambers. With such support, it is possible that the capacity of SMEs to absorb knowledge and learning and to show innovation may be strengthened, paving the way for their full integration into global value chains.
